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MAIAC = Time Series + Spatial Analysis

MODIS, TOA RGB NBRF



MAIAC: Standard and New Features

- Anisotropic surface model;

- Retrieval of Spectral Regression Coefficient;

- Detection and accommodation of seasonal and rapid surface change;
- Storing “static” (surface) information;

- Products: WV, CM, AOT, AE (over dark surfaces) and aerosol type
(background/smoke/dust — in progress) @ 1km resolution and surface
suite (spectral BRDF model, BRF (SR), albedo).

New Features

Removed blockiness (26km) of AOT and SR images;
Expanded range of bright surfaces for AOT retrievals;

Will provide uncertainty of AOT;
Aerosol type classification (background/smoke/dust)

Improvements in cloud mask



Retrieval of Spectral Regression
Coefficient (SRC, p,"* =b,0,")

T

e

gﬁ 2 Original approach:
‘E& o - Accumulate N>3 days of mostly cloud-free
N & . observations;

- Assume:

- AOT is ~constant @ 25km;
- Surface doesn’t change much;

- Invert dataset of N days for 25 km blocks for
AQOT on each day and SRC for each pixel.

Issues:
- Complex;
- Land-water boundaries (few land pixels);
- Unpredictably unstable, leading to
blockiness in AOT and SR.




Retrieval of SRC, New Approach

Minimum Reflectance Method:

- We can express measured B3 radiance as a function of
21Mm BRDF. LB3 - D+Ls(pr7)

-Compute b for the background aerosol (AOT~0.05),

- Blue band is “dark”, aerosols increase SRC (b);

- Select SRC as min over AT;

- Run 2 lines of SRC update: each line initializes over 2
months, and SRC is updated monthly




Example, incl. coastal and inland water




On Spectral Invariance Assumption
(idea of Y. Knyazikhin, BU)

SRC algorithm assumes the BRDF shapes in Blue and
SWIR are the same: ,Ol.f e=p .,05 " Are they?

Ij

- The 15t order of scattering must be the same as 3D

structure of surface is the governing property: p\) = bo{)), .
2

- The total reflectance: 0, =00+ 0P+ 09 = p® 4 171;7

where 1~ f f 0" (s,s")dsds' is “spherical” albedo.
QYQ”
. ; _ (1)
- With linear RTLS model, n=k,” +kyv, +k,v,.

2
- Further, the RTLS parameters become: {kg) + 177— k,,k,
m/



Example: Flagstaff, AZ

DOY 262-268, 2009
RGB CM AOT" Mask(®)

AOT Mask
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AOT

What is Dark/Bright Surface?

i

5RAOT RSRC

We can assess uncertainties:

ot ~0.05 OSRC ~0.02
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Baltimore — Washington, 2011

& DRAGONEMNKTAY

i

*

(/. DRAGON_ONNGS g%

4 ' DRAGONYBLD

o LUl sl
DRAGON! WSTED
AL L DRAGON.ELLCT,

#DRAGONLCURSTAg - 148 ¢

4 .DRAGONL
DRAGON-OLNES & ¢

@

) DRAGON_SPBRK ZDR
05 s

¢

J sl
IDRAG.ONj‘y(eswflé
% ' (4 y ¢
2 P DRACON Aldino
DRAGONFABERD/ ¢ %

DRAGONLFLLST 88
. § S v

¥

v‘\

O CF VN
L DRAGON"_Padoma

s o)
RAGog_‘BLLRT

; ‘;DRAG'O_g_BLTcé

MDEScienceCenter

UMEC‘

DRAGONLBLTNR

§ DRAGGN_ANNEA .
RAGON_CPSDN & DRAGON Pasaderta

ORY, ¢
DRAGON_ARNLS

+ DRAGONPIneyOrchard g Naryland
, o5 O

DRAGON_BOWEM O SERC
DRAGON-EDCMS

IDRAGONL Fail

ISR
\

BATMR

>
0T
1 . . 0.1
09 & - *e o * .* Y .
Foo" e 0.05
008 [+ SR . + .
[+ 7)) o ®
3 (1] L] . '}
(3-0.7 . g 0rgt e
©o6 . ..
-0.05
0.5
0.4 0.1
0 20 40 60 80 100 0 20 40

Urban Percentage

UMBC

1.2
y=1.1097x - 0.0045
1 R2=0.8673
08 //
0.6 /
0.4 .
0.2 y
0 o o
0 0.5 1
0.8
07 y=1.1508x + 0.0169
’ R?=0.8583
0.6 /
0.5 ¢ 0
0.4
0.3
0.2
'Y
0.1 -
0
0 0.2 0.4 0.6

MAIAC did not show decreased
performance over urban surfaces over

0.9
= 1.3706x - 0.0309
g: e 00042 .
~ UL
Sos pd
Qos . / .
0 04 . %
203 - pd
=02 . /
0.1 ﬁ./
0
0 0.2 0.4 0.6
MD_SC_CENTER
05 I 15702 + 0.0049 .
0.45 RZ= 0.7981
0.4 /
0.35
03 //
0.25 —
0.2 7l >
0.15 /
01 .
0.05
0
0 01 02 03
60 80 100 B-W area

Urban Percentage



San Joaquin Valley 2012-2013

Yosemite Fires, Aug. 2013
DOY: 329, 331, 2012 248 250
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Latest on Amazonia

---------

e - From T. Hilker

h11v09
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Time series of MODO09

and MAIAC NDVI

aggregated over area
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for MODIS Terra and
Aqua. The color shows
a standard deviation.
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Hilker, T., A. Lyapustin, J. Tucker, P. Sellers, F. Hall, Y. Wang, “Remote Sensing of
Tropical Ecosystems: Atmospheric Correction and Cloud Masking Matter,” RSE, 2012



Amazonia: Cloud Mask
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ENSO Standardized Departure

Amazonia: Anomalies
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Anomaly:  Million km?

Amazon Browning and
Greening Anomalies from
MODO09 C5 (dashed) and

MAIAC C6 L1B data (solid).

Anomaly Analysis — Myneni &
Jian (BU)

Correlation with MEI — Hilker &
Lyapustin

Significant interannual
variability in MAIAC B/G
anomalies and expected
physical correlation with
the short-term climate
variations.



